Multivariate methods have been recently introduced and successfully applied for the discrimination of signal from background in the selection of genuine very-high energy gamma-ray events with the H.E.S.S. Imaging Atmospheric Cerenkov Telescope. The complementary performance of three independent reconstruction methods developed for the H.E.S.S. data analysis, namely Hillas, model and 3D-model suggests the optimization of their combination through the application of a resulting efficient multivariate estimator. In this work the boosted decision tree method is proposed leading to a significant increase in the signal over background ratio compared to the standard approaches. The improved sensitivity is also demonstrated through a comparative analysis of a set of benchmark astrophysical sources.
Hillas analysis

46
This historical method has been introduced by M. Hillas 47 in 1985 for single telescope analysis [5] and was the first 48 method applied to the H.E.S.S. data analysis for multi- The boosting process aims to stabilize the response of 
166
It corresponds to the actual field of view of the H.E.S.S.
167
camera.
168
The background event sample has been selected from showers are generated by hadron cosmic rays or electrons.
177
The extra-galactic diffuse γ-ray background is usually as-178 sumed to be negligible at TeV energies. ticle and the observation conditions.
227
The strategy followed to discriminate between hadrons been stopped when the number of events fell below 20.
268
The tree pruning is performed using the cost complexity 
295
The cut values have been chosen for these three sets within Figure 6: The figure shows the ratio between the quality factor Q f of the present work over the quality factor from the Hillas analysis soft cuts, within the zenith angle and energy bins.
in terms of discrimination is illustrated. This ratio ranges 
379
The performance has been checked with several VHE tion (galactic or extra-galactic) and spectrum. Table 1   383 shows the results of the BDT analysis for these sources.
384
These analyses have been made using the published data- bins.
405
The consistency of the analysis and the associated spec- BDT spectra and the published spectra.
431
The stability of the analysis in terms of spectral recon- 13.8 ± 2.8 Table 2 : Results of the spectral analysis performed on various VHE γ-ray sources, compared to the published values [18, 19, 20, 21, 22 ]. The energy range of the fit is indicated in the first and second column, as well as the fit best parameters in the following columns. The last column is the differential flux at 1 TeV (in unit of photons cm −2 s −1 TeV −1 ). † for G0.9+0.1, the last column is the integrated flux over 200 GeV (in unit of photons cm −2 s −1 ).
